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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
the reductions of the on-resistances of the planar 
transistors of an insulated gate semiconductor device 
largely relies upon the device or lithography in such a 
way that the cell densities of the transistors must be 
improved by scale-down etc., and, when the scale-down 
is advanced further, the gate lengths of the transistors 
become shorter due to a scaling rule, and the withstand 
voltages of the transistors are deteriorated depending 
upon impressed gate voltages. 

SOLUTION: The insulated gate semiconductor device is 
constituted in a multilayered structure by alternately 
laminating the gate electrode layers and channel layers 
of planar transistors upon another. Consequently, a 
structure in which the planar transistors are arranged in parallel can be realized and the gate 
width of the device also increases in proportion to the number of laminated layers. Therefore, 
the total on-resistance of the semiconductor device can be reduced without reducing the size 
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[oo6i] *&m<om 3 (oxmrn s \zm-tiw < , m 

[0 0 6 2] £1% H8 (A) Tii. SPE<Dtzib<Dffl 
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LT. #co^^^;v^6 -tl&fctho f-^*;v«tiE13 
(B) *i^+»<. BfSlOiliWl *#1-£«fc oi:^7f 

so [0 0 6 3] #«9§<7?* 4 0OXg(ilH 9 tC^*TJtP < > tt 
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[0 0 6 4] *Ig(4, *%®<Dmi WftgiftSIH 

•IfcKiO, I1I9 (A) - (C) KTFl-i^uy- hm 
W 5 + 6 *aSfcttfM«lS*4. - 

ate i <o, mmtmmiy- hmm2izwt>nt:y- 
y mm 5 1 , * \ * *s 6 tf&scgftflw $ ti-s o 

10 0 6 5] &oigtMfe©?- + *Ji'Jf PaSgKv-xfi 
h y > V * 9 <D&mmmwmm-e # , V- h 5 *» 

2*r*ilUr, *>S«E#4*0 1, 3«-C**llX6fl- 

t4<ot, y- hmffii5*»2^f*>ti.i^- httwii 
4teic 3®r *ttify- nigii6fgtc^*o j^. i<o 

JJf#f-**/W16fcfc<>fc»<frT**. Sot, 8U9 

ftui 9**&j£«-i6]±-$-*o-ei4ft<, l-'? 

[0 0 6 6] ifc, 'J V ^7 7 ftf ^gfCffiSt i 20 

&t£1f*3lA1-* i t ft < * >tSfiiS:fi*1-*v<7-M 
OSFETSSiltSCi^-Cjio 
[0 0 6 7] *%®<D% 5 <OXgti0 1 o K^-t$q < , 
IRE* 1 + StH J* lvv-xm 
His ilfKH >«**»JjtU |6]l$Kf60f-**;Hl 
©WSIK46© v -^^^is 4 K 1/ ^ vm&ZKiS.lr i> 
h *C^> & o 

[0 0 6 8] #Igtt#£W<P»2©#»i:ftSIg-C 
£>•), -I'tv&AKi 0, ttzktzjy^f Y-t&v-* 30 
fcitfKW ©ante J: »iov-^i 

«8 JsitfKH' Vff*9, iov-^ai Oisitf 

7-M0SFET«t5. ±&<9$n<, 

#SK£?!l«iKLfcc: J:Kft*©-c, 

y- msw*>, y- hm©f sisitff--*' 
*^e**»-rainw i ©g«-e* o , y- hmmm 5 u 

y-h«EJi5©»KJt«L-c;*:*<**. 

[0069] HIO (A) 14, <f )»*t 
SrfftfgtlSSii:*. £<D$P88 3 14, f l@§W-h 
NvWiit*. n*£H3 (B) 

uty- \-nmi§5<o£xiz3>9 7 h-rsy- h«« 

[0 0 7 0] »*»C«J >^©N+S*#£ftW:i->i£A 
L, SlOV-;MpUft8*J:tFKl"f >ffi«9*JgJS so 
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[0 0 7 1] HI 0 (B) KjjvffcK, £BK 

* y -> y n v lt»u # 'J -> y 3 > *«» u 1 

X 1 018- 1 x 1 0MarS8HC©^«***AL'C, £ 

L, fCOKMVfainv^? M-*KW>«« 
13*»*i-*6 HC> Atoy-H«t3>^ 
? ft&y- hmCl 4S&J$,?Z (B3 (A) (B) 

[0 0 7 2] 7-^1112, KW^fgSU 

zo&m-? i> iv\> ifc, ^ *>&A£-e-fK:mi 0 
( b ) k *-r in < sWi a $ # y -> y 3 > -c v 

^TVftfo&JSrtiv^ 

[0 0 7 3] i^, H 1 0-C14 1 oo-b/HCOv>tSiWL 
i£8 tK«i"-&MHlote<Df L ^^;vJi60, *iov- 

[0 0 7 4] Bl 1 1 *»<bia 1 5 U, v y 3 

- h«fi|Ji5*J:O f <lb<Of-^*;Wi6J4->y nv^Sft 
)!4T-*fLl4*J: <, t LT, MB E (Mole 

cular beam Epitaxy : *y) C4U, > 

y n ^i7#yv 3 v LT v y n >mfe B B B ^Sr^ 
1- & * ?t imtououm *• y -> y 3 > * f # 

[0 0 7 5] Ell 1 14, il»f+i;Hlf*SyU 

JML, -f-om, ^Ii:MBEi:it)v"j3VIK 
f^yayfi*, ^14CVDffi^H»<D*ffitC4: 
l) ^ 'J v y n > f *• y -> a > L r v y n y ¥-%Qm 4 

(mil (a) ) o hk, *#6!gj*iiA&, 

(111 1 (B) ) o 

[0076] mi 2t4, y- hK-fb^<7>m$r^i-„ itr 
<kR2«-^tBKjg)SL, y- hn.&%5<vmm4mwi 

[0 0 7 7] mi 314, 'fl&Wf-'V^JVgO^S-^to 

£®kmb e i fct4#y -> y 3 yf> y 3 >%-m&m 4 

iMf&L, /F*fi%i»AS, m3 (B) K^1-$P<, ifS 
<o«aw 1 i:x7fvr?Jii 0 ^;®(cy-hK 

[0 0 7 8] -?-<Oj£, mi 4 (A) 4540* (B) Kjjrf 



(8) 



0 0 3-8 0 0 8 
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[0 0 7 9] SC. 01 5li, ^fcflV 
it, Mfil 5 ^i«t&» 1 ^ ^iH 1 S:8 

[0 0 8 0] :^OlSli> »lott^B««*5 
IS (01 0) Mtl^-Ig^^c 
[0 0 8 1] iit, B16 (A) , (B) 

fcSSltf)V-**Ja8 fcjtf KW>«i*9ii, I&1JI 
i*>y- hS«/i 5 *®j8IM«iR-CR^ ^ffii:N+ 
a^j*»*l£»tT 1 oo?-**/v* i*MKJgj£LT 

[0 0 8 2] itz, «HOtt»Si:6v»"Cli, y- 
b KffiJS 5 *5 * f * * *B 6 £ £«■ * ^ * 

[0 0 8 3] 

y- bmsR**^ 
rt^-c^o y- mwt»JiOTrtB-c**R 

at**?- g # <n * y * ft*"* - ^-t«t^^o 
^OMOSFET tf*»8MfcX * »> * * ± tfT ft 

fif >f > ;v - ;v £ tz ti >f X ~c b 9 > v * * <z> #79 « Wt 
^H3S-e§*o y- MBWK»ii-*fc. y-bm®f 

fcR*>y- b ww£**:£-£& *<> 
[0084] ^vffistofijt^^ra^afi 

<DY l^^flMOSFET tJtKLT^4 0%*>«St 
[0 0 8 5] Sfc, *SWOM*tti:«fLtf, WW 
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*v«tt*ft*+*/<7-M0SFET**a 
[Bifi«>tt#*RW] 

n i ] *«wo«u*y- ba*»<w«tR*+*« 
[H2] **wo«»y-ba*»«««*RWi'*-t 

[S3] **WO«ty-bR*»«6«*RWi"* 
(A) _tBB, (B) BrB0"?££o 

IB 4] *»wo«ty-ha*#fl««*»w+** 
ins] *»wo«»y-ha*»fl««^R**ft* 
[Be] *»wo«Ry-hR*»»«««>Ra*ft* 
[07] *»«o«»y-bR**ft»««)Ra*tt* 
[0 8] *»w^>«»y-ba*i»«ft««>»a*tt«r 

R9!i-&WfRRT*&o 

[09] *«wo«»y- h 
RfE1-&$TB0-e£&o 

[010] *»iPio«iy->B*»4MI«o«*** 
*R9H-&*rWB"C*&o 

[0ii] *«w<^«i»y- ha*»#R«oRa** 
£R9H-*»tbb-c**o 

[012] *«w<o«j»y- na*t«ioM*s 
[0i3] *»wo««y- ha*»ft*n^«*** 

£RiE1-&£rB0"C£>&o 

[0i4] *«wo«»y"- ha#*#R«^R**tt 
*R«-r&i(rBB"c**o 
[015] «Mio«ty- b 

*RM"r&«rBH^**o 

[016] ba**fl*itoiM6#ffi 

[0 17] ft^o&liy- hB*»«l«*RW-*"* 
(A) ±®0> (B) BrlHtftio 

[018] ft*^»»y- ha**»«R©«a*s* 
[019] «**>»ty- >a*»fl««^»**ft* 
[020] vt*<n*mr- ha*»fl««oRa*tt* 

R^*t&®rM0"C£>£o 
[02 1] ft*<0ilfiRy- ba*3J#»RORit*tt* 

R^-r^©f®0"c^^>o 
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